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the Old World. 


Of course it is to be expected 
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m< communis, which is indigenous in both Europe and Asia 

as ^°dh America, requires the same time to mature fruit 
'nail regions. J uni perns rigida Sieb. & Zucc., of Japan, 

apparent} also passes three seasons before arriving at matur¬ 
ity; but it seems hardly likely that all the species usually 

ls sec bon, Oxycedrus, take so long before reach- 
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as a whole, probably a 
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full development. 

‘^proportion of the species 

VirmV° n ^ S< ^ as ^ n ' an d there are others, besides Juniperus 
*». hi 303 ’ W IC 1 ma * ure their fruit in the same year in which 

«iey blossom. . r J r* . • • • 
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turaev f m ° St |l^^ oss ^^ e to ^ e termine these points with ac- 
; j] v coll5 >r< ^ lnar X herbarium specimens as they are gener- 

quired by the tVnir ‘r ^« king a Stud - V of the ) en & th of time re- 
terbarium • <al “ eren t species to arrive at maturity, 

:|jj< c | n I f latCr s ^P u ^ c i collected with special regard to 
Ofrfullvoh"’ T’ f" better ' the livil, g plants should be 

^ the accomn w \ cnev ^ r possible. 
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; 1 Male branch LAT ^ — Fructification of Juniperus communis L. 

~ ** lowers A ? * A° vv ^rs. Fig. 2. Female^branch, flowers and 

atu re until auhim lul l^ one year old. c. Fruit, two years old (May 25), 
* 0w ' exterior ? ^ 3 - Male flower, enlarged. Fig. 4. Scale of 

n ^larged. Fig en * ar 8 e d- Fig. 5 - Scale of male flower, interior 

5 • emale flower, enlarged. Fig. 7. Fruit one year after 
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^ flow 
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!r 2n . 6 female 

S* ; divided. 


4/' “ ans versesf-rtir. ^.enlarged. Fig. 8. Fruit twoyearsafterflow- 
' "Sresin g] anf ic , 2 n ,’u , ar § e d- Fig. 9. Seed, two years from flowering, 

Kr "■“ WMs °° the back, enlarged. 
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is not' 
a part 


*2 nes °f similar * HqpHH II . 

v<>s Pcrin s of h ^ lnvest, g at ions to be made upon various 

°th related and widely separated families. 
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The Bota?iical Gazette. 


[October, 


Flowers of Acer rubrum in earlier stages of development 
may be obtained in winter and early spring, by removing the 
scales and fine silken hairs that enclose them in the bed 
From buds taken in the latter part of March (the same condi¬ 
tion may be found earlier), the ovules in the young female 
flower were in the stage of development represented in fig : 

In the apex of the nucellus will be found a cell much 
larger than the other cells, and with more densely stain d 
contents. This is the mother-cell of the embryo-sac. At 
the time work was begun upon this subject I was unable to 
find flowers with younger ovules. The mother-cell, 


in all 


probability, arises from a 


single 


hypodermal cell, but a 
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growth proceeds it soon becomes more deeply situated in the 
nucellus by the multiplication of the epidermal cells by tan¬ 
gential or periclinal divisions (fig. 2). A transverse section o. 

the nucellus in this stage of (development is shown in ng 
the larger central cell with large nucleus being the mother- 

JittjH 

to its long 


cell of the embryo-sac. This cell which has now 


axis (fig. 4). 


wall at right 


angles 


considerably divides by a ^ 

The upper cell divides again in a similar man 
ner, so that there are three cells resulting from the mot cr 


cell 
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The lower one of these three now enUri/* 

rleus soon 01 


vides, and the resulting nuclei 
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known embryo-sacs of angiosperms 
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gradually absorbing the two upper; its large nuc 

m o v e 

toward opposite ends of the cell (fig. 5)- The ^ ur ^ lL ' ^ 
ior of these nuclei is similar to that which obtain. 1 * ,n 

The embryo-sac 

ually increases in size at the expense of the 

nucellus immediately surrounding it. 

broad at the 

but narrows gradually toward the antipodal en )|’ jC |: 
occupied by the small antipodal cells (fig- «)• . . 

m ■ |a considerable variation 

It may be close 0 

e gg-apparatus (fig. 9), or more nearly mid «} 

the layer of protop 
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The mature embryo-sac is 


dar cna 


Here, 


almost all plants, one sees 

position of the endosperm nucleus. 




in 
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the 
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ends, but always imbedded in rne layti y* 1 ^ 
ing the interior of the sac, the central cavity o ^ ^,,^-vcij 
occupied by one or more large vacuoles. er ^ en ^ cH* 
the antipodal cells remain very small and t eir p jr< 

be demonstrated only with considerable di cu ' Jattcr 

— nicit urt '- Lilc v ^ 


soon absorbed after the 


the time increasing rapidly in size, especia 


embryo-sac is maru » . |jjatiofl be 
\r in size, especially if 


effected. 
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One case was observed in which the three antipodal cells 
ivclose together without cell-walls (fig. io). In fig. 11, two 


tiMii cells may be seen with large vacuoles. These ap¬ 
peared to be undergoing disorganization. 

The process of development in the embryo-sac of Acer 
nibiiun is similar to that which takes place in few families of 

•O'h monocotyledons and dicotyledons. 1 

. ^ ma y be of interest to note that the pollen spores formed 
j® me anthers of female flowers (fig. 12 ), though never becom- 
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og functional, develop normally. 


They are, as far as obser- 


^ti°n goes, almost precisely like those of the functional male 
ers ( g. 13) with the two nuclei present which stain sim- 


to those of the functional 
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spores 


They are, however, 


toe 


Wsoi 


lllone of the nuclei having a less definite membrane and 

consisting of a coarser reticulum, while the 

L.JTf 51 * 1 ^-be functional pollen spores is of a more finely 

^Uted atmeture (fig, 13 )/ 

i V)ttn e ^ al fi e lowers, when the ovule has reached the stage 

Wt rh ^ 2 ' ^ le ^° UI P°^ en spores have already been 
0 < tb‘ mod-- tetra ^ S ai " e ’ ^ lowever » as yet enclosed by the wall 
V sh ^ f r * Ce ^‘ Shortly after the flower opens these an- 

Thc . d ry up. 

ti » Cri ( a j[ or tbis study was fixed in a one per cent, aque- 

°^®incal°^ °k Chromic ac *d> washed, stained in toto with alum 

’ ^ ,n '-dded in paraffin, and sectioned on a Minot mi- 

^dc with Cl W ^ 1C ^ the sections were counterstained on the 
’ u i n ^ Sever, ty per cent, alcoholic solution of Bismarck 

ZT a r unted in Canada balsa m- 

" °*™rsity, Bloomington. 
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‘Tj*’ 'beouter btep/im C " nttui ^ *“««aieu. a 375- rig. x. «*»•*» .. 

m , 0acel >as of ? 2 ga .? lent on the r ‘ght left off. X 37^- Fig. 3 . cross sec- 

v f ^ transverse mi ,. Stage - X 375- Fig. 4 . embryo-sac mother-cell 
^ cells the 1 a x 5 <JO - Fig. 5 , embryo-sac mother-cell divided 

pj„ ower one with large nucleus and two distinct nu- 

• embryo-sac with two nuclei travelling toward opposite 
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Fig 7 *l ~ J w wuu iwo nuclei travelling iuwa* u —- 

lr * e vacaoi e 686 nuc .^ e * ^ ave doubled and occupy the ends of the 


( «nryo^c witK 0CCU ^^^ n ^. cav ^y the sac. X 375- # ^8* 

^osnerm sl ] rroa nding cells of nucellus. X 279. Fig. 9 

" ear U - X 375. Fig. , 0 . antipodal end 
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